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CONSTITUTION: While the reproducing operation in a 
CD part 2 is executed in a dubbing operation, etc., a 
system controller 1 successively detects the audio level 
information from a decoder part or an encoder/decoder 
part Then, the controller 1 calculates a speaker output 
level SPL and compares the level SPL with a previously 
determined set level. When the level SPL exceeds the 
set value, the controller 1 predicts that the vibration at 
that time becomes a state in which it is not ignored as 
an external vibration and makes the offHracking, the 
off-focusing, etc., due to the vibration to be hardly 
caused in an optical head by increasing a servo gain. 
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Partial English Translation of Japanese Laid-Open Patent 
Application No. 8-293151 

[0015] 

I. First embodiment 
1. Entire structure of dubbing apparatus 

FIG. 1 shows the entire structure of the dubbing apparatus of 
the embodiment . This dubbing apparatus is a composite apparatus 
in which a CD player portion (hereinafter referred to as CD 
portion) 2 and a MD player/recording portion (hereinafter 
referred to as MD portion) 3 are incorporated in the same case 
and is capable of executing playback of a CD and 
recording/playback of an MD . The respective operation control 
of the CD portion 2 and the MD portion 3 , reproduced sound output 
system from the CD portion 2 and the MD portion 3 and the operation 
of recorded signal supply system to the MD portion 3 are controlled 
by a system controller 1 constituted of a microcomputer. The 
system controller 1 supplies respective kinds of control signals 
CNT for carrying out a predetermined operation to each portion. 
[0016] 

The CD portion 2 executes reproduction operation of the 
CD loaded based on a control signal CNT from the system controller 
1 . The system controller 1 supplies a reproduction instruction , 
stop instruction, temporary stop instruction, access 
instruction, servo system control instruction and the like to 
the CD portion 2 as the control signal CNT . A reproduction audio 
signal SDUTC from the CD portion 2 is outputted from a terminal 
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29 and supplied to the TCD terminal of a function switching circuit 
6. Upon reproduction operation in the CD portion 2, the CD 
portion 2 supplies an address extracted as TOC (index 
information) or sub-code and other control information SG to 
the system controller 1. The system controller 1 is capable 
of knowing an address of a track to be played back according 
to this control information and current address (time 
information) . 
[0017] 

A defect detecting signal DF for detecting a signal error 
due to a flaw on the CD, a shock detecting signal SD for detecting 
a signal error due to external vibration and audio level 
information ALV for detecting the level of read audio data , which 
will be described in detail later, are supplied to the system 
controller 1 . 
[0018] 

The MD portion 3 executes reproduction operation of the 
MD loaded based on the control signal CNT from the system 
controller 1 and recording operation for the MD . For this 
recording/reproduction operation, the system controller 1 
supplies a recording instruction, reproduction instruction, 
stop instruction, temporary stop instruction, access 
instruction and servo system control instruction as the control- 
signal CNT to the MD portion 3. The reproduction audio signal 
SOUTM from the MD portion 2 is outputted from a terminal 43 and 
supplied to the terminal TMD of the function switching circuit 
6. When the MD portion executes recording, an audio signal to 
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be recorded is inputted to the MD portion 2 through the terminal 
44. 

[0019] 

Upon recording/reproduction operation of the MD portion 
3, the MD portion 3 supplies TOC (index information) , address 
information , status information of respective portions and other 
control information SG to the system controller 1. The system 
controller 1 is capable of knowing the address of a track to 
be played back, a current address (time information) , address 
of an area for recording and the like according to this control 
information SG. Further, audio level information ALV for 
detecting the level of audio data inputted as recording data 
at the time of recording operation is supplied to the system 
controller 1. 
[0020] 

When the CD portion 2 is executing the reproduction 
operation, the system controller 1 connects the function 
switching circuit 6 to the TCD terminal . Thus , the reproduction 
audio signal SOUTG from the CD portion 2 is supplied to a D/A 
converter 7 through the function switching circuit 6 and turned 
to an analog audio signal. This signal is amplified by a power 
amplifier 9 through an audio volume adjusting portion 8 and 
outputted from a speaker 10 as an reproduced sound. 
[0021] 

When the MD portion 3 is executing the reproduction 
operation, the system controller 1 connects the function 
switching circuit 6 to the TMD terminal. Thus, the reproduced 
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audio signal SOUTM is supplied from the MD portion 3 to the D/A 
converter 7 through the function switching circuit 6 and turned 
to an analog signal . Then, this signal is amplified by the power 
amplifier 9 through the audio volume adjusting portion 8 and 
outputted from the speaker 10 as reproduced signal . 
[0022] 

The audio volume adjusting portion 8 is constituted of 
an electronic volume and its resistance or volume level is 
variably set by a control signal CNT from the system controller 
1. Therefore, the system controller 1 is capable of always 
knowing the current sound output level. 
[0023] 

When the MD portion 3 records , an audio signal to be recorded 
is inputted through the terminal 11 and converted to digital 
data by the A/D converter 12. That digital data is supplied 
to a TAI terminal of a recording mode switching circuit 13 . To 
enable dubbing recording from the CD to the MD by executing the 
reproduction operation of the CD portion 2 and the recording 
operation of the MD portion 3 at the same time, a reproduced 
audio signal SOUTC from the CD portion 2 is supplied to the TDB 
portion of the recording mode switching circuit 13. 
[0024] 

Then, the system controller 1 controls the switching of 
the recording mode switching circuit 13 corresponding to 
recording mode . That is, when input audio signals from outside 
are recorded, the recording mode switching circuit 13 is made 
to select the TAI terminal and on the other hand, when dubbing 
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recording is carried out from the CD to the MD, the recording 
mode switching circuit 13 is made to select the TDB terminal. 
Then, digital audio data outputted through the recording mode 
switching circuit 13 is inputted to the MD portion 3 and a 
predetermined encoding processing is carried out in the MD 
portion 3 to record in the MD . 
[0025] 

The display portion 4 executes a specific display operation 
under a control of the system controller 1 . For example, a track 
number and advancement time are displayed during 
reproduction/recording in the CD portion 2 or the ND portion 
3 and further, an operation mode is displayed. The operating 
portion 5 is provided with various kinds of operating keys for 
user to be capable of executing various kinds of operations to 
5 to the CD portion 2 or the MD portion 3 or the switching of 
the mode. Operation information of the operating portion 5 is 
inputted to the system controller 1 and the system controller 
1 executes various kinds of control operations corresponding 
to operation information and operating programs stored in the 
internal ROM. 
[0026] 

Structure of the CD portion 

The structure of the CD portion is shown in FIG. 2. A 
CD 90, which is a reproduction dedicated medium for audio data, 
is loaded in the CD portion 2. This CD 90 is driven by a spindle 
motor 2 1 at the time of reproduction . An optical head 22 extracts 
data recorded in the CD 90 in bit formation by irradiating the 
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CD 90 with laser beam. 
[0027] 

For the reason, the optical head 22 is provided with an 
optical system constituted of a laser diode as a laser output 
means, polarized beam splitter and an objective lens, and a 
detector for detecting a reflection light. The objective lens 
which acts as a laser output terminal in the optical head 22 
is held by a two-axis mechanism (not shown) such that it is capable 
of deflecting in the disk radius direction and in a direction 
of approaching/leaving the disk. The entire optical head 22 
is movable by a thread mechanism 23 in the disc radius direction . 
Because a plate loaded with the spindle motor 21, the optical 
head 22 and the threadmechanism 23 is fixed onto a chassis through 
an insulator 24 , an influence of external vibration to some extent 
can be canceled. 
[0028] 

Information detected from the CD 90 by the optical head 
22 by CD reproduction operation is supplied to an RF processing 
portion 25 . The RF processing portion 25 extracts a reproduction 
RF signal (EFM signal) , tracking error signal , focus error signal 
and the like by arithmetic operation processing on information 
supplied. Then, the extracted reproduction RF signal is 
supplied to the decodingportion 28 . Further , the tracking error 
signal, and focus error signal are supplied to the servo circuit 
26. Further, the RF processing portion 25 generates a defect 
detection signal DF and a shock detection signal SD by the 
detection operation, which will be described later and outputs 



24 



to the dubbing apparatus 1 . 
[0029] 

Not only a tracking error signal TE and a focus error signal 
FE from the RF processing portion 25 but also a spindle kick 
signal, a spindle brake signal, a focus search instruction, a 
focus servo ON instruction, a tracking servo ON instruction, 
a track jump instruction, an access instruction, a servo gain 
control signal and the like as the control signal CNT are supplied 
to the servo circuit 9. Further, the decoding portion 2 8 
generates a reproduction clock from a reproduction RF signal 
and a spindle error signal SPE is generated by comparing this 
witha reference clock . This spindle error signal SPE is supplied 
to the servo circuit 26. 
[0030] 

The servo circuit 26 generates a focus drive signal FD, 
a tracking drive signal TD, a thread drive signal SLD and a 
spindle drive signal SPD based on these signals and supplies 
to a servo driver portion 27 . The servo driver portion 27 drives 
a 2-axis mechanism drive coil with the focus drive signal FD 
and the tracking drive signal TD and further, a thread drive 
signal SLD is applied to a thread motor so as to control the 
thread mechanism 23. Focus and tracking control and access 
operation are achieved by the operations of the 2-axis mechanism 
and thread mechanism 23. Because the servo driver portion 27 
applies a spindle drive signal SPD to the spindle motor, the 
spindle motor 21 is driven at a specified linear velocity (CLV) . 
In the meantime, the servo gain characteristic of each servo 
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system is variably controlled based on the control signal CNT 

from the system controller 1. 

[0031] 

The reproduction RF signal is subjected to decode 
processing such as EFM demodulation and CIRC by the decoding 
portion 28 to be demodulated into the state of so-called digital 
audio signal, 16-bit quantized and 44.1 KHz sampled. This 
digital audio signal is supplied to the TCD terminal of the 
function switching circuit 6 and the TDB terminal of the recording 
mode switching circuit 13 from the terminal 29 of the CD portion 
2. Although the decoding portion 28 extracts TOC information 
and sub-code information read from the CD 90, these control 
information pieces SG are supplied to the system controller 1. 
The decoding portion 28 detects the level of a reproduced audio 
signal and outputs to the system controller r 1 as audio level 
information ALV. 
[0032] 

Here, an example of generating operation for the defect 
detecting signal DF and shock detecting signal SD in the RF 
processing portion 25 will be described. If there is any flaw 
in the CD 90 or a track jump occurs due to external vibration, 
a sudden fall in amplitude as shown in FIG. 4(a) is observed 
on the reproduction RF signal . A change in this reproduction 
RF signal is expressed as a sound jump in the reproduced sound. 
Accompanied by this , the focus error signal FE and tracking error 
signal TE change largely as shown in FIGS. 4(b), (c) . By 
detecting changes in the reproduction RF signal, focus error 
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signal FE and tracking error signal TE, a detection signal for 
the flaw or the like as shown in FIG. 4(d) can be obtained. 
[0033] 

Although the changes in the reproduction RF signal, the 
focus error signal FE and the tracking error signal TE are observed 
both when there is a flaw in the CD 90 and when the track jump 
occurs due to external vibration, the frequency band of the 
reproduction RF signal deflection differs between the case of 
the flaw and the case of external vibration. That is, a 
deflection due to the flaw appears in a frequency band near 1 
KHz while a deflection due to external temperature appears in 
a frequency band near 300 Hz. 
[0034] 

If the reproduction RF signal or the tracking error signal 
TE is poured into a band pass filter in which 300 Hz is a central 
frequency thereof and a deflection shown in FIG. 4 is detected 
from that output so as to generate a detection signal shown in 
FIG. 4(d) , this can be turned to a shock detecting signal SD 
which is detection information for the external vibration. 
Further, if the reproduction RF signal or the tracking error 
signal TE is poured into a band pass filter in which 1 KHz is 
a central frequency thereof and the deflection as shown in FIG. 
4 is detected from that output so as to generate the detection 
signal shown in FIG . 4(d) , this can be turned to a defect detecting 
signal DF which is flaw detecting information . In the meantime , 
other various kinds of the detecting methods can be considered. 
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[0048] 

During dubbing in which the CD portion 2 reproduces and 
the MD portion 3 executes recording operation, the system 
controller 1 controls the setting of the servo gain in normal 
state for the servo circuit 26 (F101) . The servo gain 
characteristic and phase characteristic in the normal state are 
set up for example, as shown in FIG. 5(1). Then, the system 
controller 1 monitors continuity of the address of reproduced 
data in the CD 90 according to sub-code information obtained 
from the decoding portion 28 (F102) . If sound jump occurs due 
to a flaw or disturbance, this is detected as discontinuity of 
the address on the address of the reproduced data. 
[0049] 

If the discontinuity of the address is detected, the system 
controller 1 determines whether or not a deflect detection signal 
DF is obtained (F103) . If the deflect detection signal DF is 
obtained, it is considered that that sound jump originates from 
the flaw on the CD 90 . Then, an instruction for lowering a servo 
gain with respect to the servo circuit 26 as shown in FIG. 5(3) 
is dispatched (F104) and with the servo gain lowered, a retry 
operation for reproduction is executed (F105) . 
[0050] 

FIG. 9 shows retry operation, which basically retries the 
reproduction operation of a position including a point where 
address discontinuity occurs. Further because the MD portion 
3 is executing the recording operation at the same time and at 
this time, audio data whose addresses are discontinuous is 
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recorded, this retry operation includes execution of the 
recording retry in the MD portion 3. If no deflect detection 
signal can be obtained in step F103, it is determined that that 
sound track originates from other cause, automatically 
proceeding to the retry operation (F103 - F105) . The case where 
the sound track originates from disturbance will be described 
later with reference to FIG. 7. 
[0051] 

An example of the retry processing in step F105 will be 
described with reference to FIG . 9. FIG. 9(a) shows a processing 
to the CD portion 2 and FIG. 9(b) shows a processing to the MD 
portion 3 . First , as for the CD portion 2 , the system controller 
1 makes the optical head 22 to access the head position of a 
track (music) containing a position where address discontinuity 
occurs (F401) . On the other hand, it makes the MD portion 3 
also to stop the recording operation and then, makes the optical 
head 32 and the magnetic head 46 to access the head position 
of a track currently on recording, that is, a recording portion 
in a music where sound jump occurs (F411) . 
[0052] 

Then, in the CD portion 2, reproduction is started from 
the head position of the track (F402) and in the MD portion 3, 
recording is executed from the head position of the track (F412) . 
That is, about a track where sound jump occurs on the CD, dubbing 
is retried from the beginning of that music. 
[0053] 

The retry operation advances in this way and if no sound 
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jump is detected from the portion where the sound jump was 
generated (F403 - YES, F413 - YES) previously, it is regarded 
that the retry succeeds and then, normal processing is regained, 
thereby continuing the dubbing operation as it is. That is, 
the procedure returns to step F101 in the processing of FIG. 
6, in which servo gain is brought back to normal state thereby 
continuing the dubbing. 
[0054] 

If address discontinuity, that is, sound jump occurs as 
a result of this retry operation, the system controller 1 
memorizes the track number of that track (F403 - F404) and in 
the CD portion 2, makes the optical head 22 to access the head 
position of a next track (F405) , continuing the reproduction 
operation of the CD 90 from that position. For the MD portion 
3, the recording operation is continued as it is and accompanied 
by an access of the optical head 22 in the CD portion 2, audio 
data supplied after that timing is recorded and controlled as 
a next track. 
[0055] 

If sound jump occurs due to a flaw in the CD 90 as a result 
of such a processing, servo gain is lowered so that the retry 
operation is executed. Consequently, the reproduction 
operation of the CD portion 2 at the time of retry becomes unlikely 
to follow a flaw, so that a possibility that reproduction data 
having no sound jump may be extracted is increased remarkably. 
Therefore, failures in dubbing are rarely left on the MD 91 as 
they are. 
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[0074] 

2. Retry processing 

The retry processing of this embodiment is shown in FIG. 
13 . In case where the retry processing is executed as step F105 
of FIG. 6 or step F205 of FIG. 7, the system controller 1 makes 
the optical head 22 in the CD portion 2 to access an address 
position a little before a portion where address discontinuity 
occurs (F701) . For example, it should be a position j ust before 
the portion where the address discontinuity occurs. 
Reproduction is started from that position (F702) , so that 
reproduced data is accumulated in a buffer RAM 51. 
[0075] 

Then, this is bound with data accumulated in the buffer 
RAM 51 (databef ore retry) . That is, if the address discontinuous 
portion is read accurately by the retry operation, data can be 
bound appropriately within the buffer RAM 51 and if a read timing 
is reached, that data is outputted (F704, F705) . 
[0076] 

In this case, if address discontinuity occurs, the 
discontinuous point is eliminated by the retry reproduction 
operation before its output timing is reached within the buffer 
RAM 51 , so that the output audio signal SOUTC from the CD portion 
2 is kept in the same state as when no address discontinuity 
exists from the beginning. Therefore, the MD portion 3 does 
not need to do anything but recording the supplied audio data, 
no special retry operation being not necessary. 
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(b) 
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